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PROBLEM TO BE SOLVED: To prevent deterioration 
in a characteristic by a dew condensation water 
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comparison with a presetting value defined 
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too much humidify, a temperature of a cell Is 
raised, or an amount of humidifying of a gas is 
lowered. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] A polyelectrolyte mold fuel cell characterized by providing the following A hydrogen ion 
conductivity polyelectrolyte film The cell stack portion which carried out the supply discharge of the 
fuel gas which contains hydrogen in one side of said electrode for a cell possessing an electrode of a pair 
arranged in a location which sandwiches said hydrogen ion conductivity polyelectrolyte film, carried out 
a laminating through the conductive separator formed the gas-supply slot which carries out supply 
discharge of the oxidizer gas containing oxygen on another side, and possesses the cooling fixture of 
said cell, the manifold for gas supply which supply said fuel gas and said oxidizer gas to said cell stack 
portion A manifold for gas discharge for discharging said fuel gas supplied to said cell stack portion, 
and said oxidizer gas A cell cooling control section which controls either [ at least ] a flow rate of a 
cooling medium supplied to a cooling fixture of said cell, or temperature, An amount-of-supply control 
section to said cell stack portion of said fuel gas, and a pressure loss test section in said cell stack portion 
of said fuel gas, An amount-of-supply control section to said cell stack portion of said oxidizer gas and a 
pressure loss test section in said cell stack portion of said oxidizer gas at least or on the other hand 
Either [ at least ] a humidification control section of said fuel gas supplied to said cell stack portion or a 
humidification control section of said oxidizer gas supplied to said cell stack portion is provided. A 
pressure loss value in said cell stack portion of said fuel gas, a pressure loss value in said cell stack 
portion of said oxidizer gas, At least one physical quantity chosen from voltage of said cell stack portion 
is inputted. An amount-of-supply control section to said cell stack portion of said fuel gas, a 
humidification control section of said fuel gas, An amount-of-supply control section to said cell stack 
portion of said oxidizer gas, a humidification control section of said oxidizer gas, a gas humidification 
excessive judging control section that outputs a control signal to at least one control section chosen from 
a cell cooling control section 

[Claim 2] A pressure loss value in said cell stack portion of said fuel gas, a pressure loss value in said 
cell stack portion of said oxidizer gas, When at least one physical quantity for an input chosen from 
voltage of said cell stack portion is measured and said physical quantity produces acute fluctuation in 
time, Lower the amount of humidification of said fuel gas which raises temperature of the lowering 
aforementioned cell for cooling power of said cell cooling control section. An operating method of a 
polyelectrolyte mold fuel cell according to claim 1 characterized by performing at least one operation 
control which raises the amount of supply of said fuel gas which lowers the amount of humidification of 
said oxidizer gas, and which is chosen rather than it raises the amount of supply of said oxidizer gas. 
[Claim 3] a gas humidification excessive judging control section measures physical quantity for an input 
with continuous or a fixed time interval, and said physical quantity for an input is time - difference - a 
value or a time differential value - asking - said - time - difference - an operating method of a 
polyelectrolyte mold fuel cell according to claim 2 characterized by judging that acute fluctuation of 
said input section physical quantity was generated when a value or a time differential value is larger than 
a value defined beforehand. 

[Claim 4] time, after equalizing by method which defined physical quantity for an input beforehand and 
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removing a single-engined noise ~ difference an operating method of a polyelectrolyte mold fuel cell 
according to claim 3 characterized by calculating a value or a time differential value. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention — the power supply for a portable power 
supply and electric vehicles, and domestic — cogeneration — it is related with the polyelectrolyte mold 
fuel cell equipment of the ordinary temperature actuation mold used for a system etc., and its operating 
method. 
[0002] 

[Description of the Prior Art] A polyelectrolyte mold fuel cell is making the fuel gas containing 
hydrogen, and the oxidizer gas containing oxygen, such as air, react electrochemically, and makes 
coincidence generate power and heat. The structure forms first the catalytic-reaction layer which uses as 
a principal component the carbon powder which supported the metal catalyst of a platinum system in 
both sides of a polyelectrolyte film to which a hydrogen ion is conveyed alternatively. Next, the 
diffusion layer having the permeability of fuel gas or oxidizer gas and electronic conductivity is formed 
in the external surface of this catalytic-reaction layer. A catalytic-reaction layer and a diffusion layer are 
doubled and it considers as an electrode. What joined this electrode and an electrolyte film is called 
MEA. 

[0003] Next, the fuel gas and oxidizer gas to supply leak outside, or on both sides of a polyelectrolyte 
film, a gasket is arranged around an electrode so that it may not mix mutually. It may unite with an 
electrode and a polyelectrolyte film depending on the case, and this gasket may be assembled 
beforehand, and may call this MEA. 

[0004] In the outside of MEA, while fixing this mechanically, the conductive separator board for 
connecting adjoining MEA to a serial electrically mutually is arranged. Fuel gas and oxidizer gas are 
supplied to an electrode side, and the gas passageway for carrying away generation water and surplus 
gas is formed in the portion in contact with MEA of a separator board. Although a gas passageway can 
also be prepared apart from a separator board, the method which prepares a slot on the surface of a 
separator, and is made into a gas passageway is common. 

above-mentioned cell by the voltage to need. At the time of operation of a fuel cell, pyrexia takes place 
with power generating. It enables it to use the generated heat energy in the form of warm water etc. with 
a layer built cell at the same time it forms a cooling plate every one to cell 2 eel and keeps cell 
temperature constant. Although the structure of a cooling plate where heat carriers, such as cooling 
water, flow through is common to the interior of a thin metal plate, it is also possible to carry out 
passage processing of the back of the separator which constitutes a cell, i.e., the field which wants to 
pour cooling water, and to constitute a cooling plate. The O ring and the gasket for carrying out the seal 
of the heat carriers, such as cooling water, are needed in that case. In the seal of this method, O ring is 
crushed completely, it is between the upper and lower sides of a cooling plate, and it is required to 
secure sufficient conductivity. 

[0006] The impregnation and the exhaust port which are called the manifold for supplied and 
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hydrogen, and the oxidizer gas containing oxygen, such as air, react electrochemically, and makes 
coincidence generate power and heat. The structure forms first the catalytic-reaction layer which uses as 
a principal component the carbon powder which supported the metal catalyst of a platinum system in 
both sides of a polyelectrolyte film to which a hydrogen ion is conveyed alternatively. Next, the 
diffusion layer having the permeability of fuel gas or oxidizer gas and electronic conductivity is formed 
in the external surface of this catalytic-reaction layer. A catalytic-reaction layer and a diffusion layer are 
doubled and it considers as an electrode. What joined this electrode and an electrolyte film is called 
MEA. 

[0003] Next, the fuel gas and oxidizer gas to supply leak outside, or on both sides of a polyelectrolyte 
film, a gasket is arranged around an electrode so that it may not mix mutually. It may unite with an 
electrode and a polyelectrolyte film depending on the case, and this gasket may be assembled 
beforehand, and may call this MEA. 

[0004] In the outside of MEA, while fixing this mechanically, the conductive separator board for 
connecting adjoining MEA to a serial electrically mutually is arranged. Fuel gas and oxidizer gas are 
supplied to an electrode side, and the gas passageway for carrying away generation water and surplus 
gas is formed in the portion in contact with MEA of a separator board. Although a gas passageway can 
also be prepared apart from a separator board, the method which prepares a slot on the surface of a 
separator, and is made into a gas passageway is common. 

[0005] Usually, when actually using a fuel cell, it considers as the laminated structure which piled up the 
above-mentioned cell by the voltage to need. At the time of operation of a fuel cell, pyrexia takes place 
with power generating. It enables it to use the generated heat energy in the form of warm water etc. with 
a layer built cell at the same time it forms a cooling plate every one to cell 2 eel and keeps cell 
temperature constant. Although the structure of a cooling plate where heat carriers, such as cooling 
water, flow through is common to the interior of a thin metal plate, it is also possible to carry out 
passage processing of the back of the separator which constitutes a cell, i.e., the field which wants to 
pour cooling water, and to constitute a cooling plate. The O ring and the gasket for carrying out the seal 
of the heat carriers, such as cooling water, are needed in that case. In the seal of this method, O ring is 
crushed completely, it is between the upper and lower sides of a cooling plate, and it is required to 
secure sufficient conductivity. 

[0006] The impregnation and the exhaust port which are called the manifold for supplied and 
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discharging fuel gas and oxidizer gas to each cell are required of such a layer built cell It is divided into 
the internal manifold mold which secured this the manifold inside the layer built cell, and the external 
manifold mold secured in the exterior of a layer built cell. 

[0007] Even if it uses any of internal manifold format or external manifold format, it is required to 
accumulate two or more cells containing the cooling section on an one direction, to arrange the end plate 
of a pair on the both ends, and to fix between the end plate of two sheets with a conclusion rod. As for a 
bolting method, it is desirable to bind a cell tight to homogeneity as much as possible in a field. From a 
viewpoint of a mechanical strength, metallic materials, such as stainless steel, are usually used for an 
end plate or a conclusion rod. It insulates electrically with an electric insulating plate, and these end 
plates and conclusion rods, and a layer built cell are made into the structure out of which current does 
not leak and come outside through an end plate. Also about the conclusion rod, it lets the inside of the 
through tube inside a separator pass, or the method which screws up the whole laminating pond by the 
metaled belt over an end plate is also proposed. 

[0008] Since an electrolyte film has hydrogen ion conductivity where moisture is included, the 
polyelectrolyte mold fuel cell shown above needs to humidify and supply fuel gas and oxidizer gas to 
supply. Moreover, the more water content becomes high, ionic conductivity increases, the internal 
resistance of a cell is reduced, and, the more a polyelectrolyte film has the effect made into high 
performance in the temperature requirement to at least 100 degrees C. So, in order to raise the water 
content in an electrolyte film, it is necessary to supply by making distributed gas high humidification. 
However, in the air pole side which supplies oxidizer gas, if the high humidification gas more than a cell 
operating temperature is supplied, while dew condensation water will be generated inside a cell and 
waterdrop will check supply of smooth gas, in order that water may generate by generation of electrical 
energy, the problem on which the removal effectiveness of generation water falls to and the cell engine 
performance is reduced occurs. Therefore, it humidifies at a dew-point [ a little ] usually lower than a 
cell operating temperature, and gas is supplied. 

[0009] The bubbler humidification method which carries out bubbling of the distributed gas and 
humidifies it in the deionized water maintained at a predetermined temperature as the humidification 
method of distributed gas, and the film humidification method which the moisture of an electrolyte film 
etc. passes distributed gas for the deionized water kept easy to a predetermined temperature in one field 
of a movable film to the field of a sink and another side, and is humidified are common. Since it 
contains the steam in reformed gas in using the gas which carried out steam reforming of the fossil fuels, 
such as a methanol and methane, as fuel gas, humidification may be unnecessary. 
[0010] Fuel gas and oxidizer gas which were humidified are supplied to a polyelectrolyte mold fuel cell, 
and a generation of electrical energy is presented with them. At this time, distribution of current density 
occurs in the single side of the cell of the arbitration in a cell layered product. That is, although 
humidification of the specified quantity is made and fuel gas is supplied in the gas supply entry section, 
since the hydrogen in fiiel gas is consumed by generation of electrical energy, the phenomenon in which 
a hydrogen partial pressure is high, a steam partial pressure becomes as the gas upstream section, and a 
steam partial pressure becomes [ a hydrogen partial pressure ] low highly generates a gas downstream. 
[001 1] Moreover, although humidification predetermined in the gas supply entry section is made and 
oxidizer gas is also supplied, the oxygen in oxidizer gas is consumed by generation of electrical energy, 
and since the water generated by generation of electrical energy is generated, the phenomenon in which 
oxygen tension is high, a steam partial pressure becomes as the gas upstream section, and a steam partial 
pressure becomes [ oxygen tension ] low highly generates a gas downstream. Furthermore, the 
circulating water temperature for cooling a cell is as low as an entry, and since an outlet becomes high, 
temperature distribution occur in the single side of a cell. Since it is above, in the single side of a cell, 
current density distribution (engine-performance distribution) occurs. 

[0012] Moreover, if temperature distribution etc. become extremely large at the hydrogen in the fuel gas 
in the single side of a cell and the ununiformity of a steam partial pressure which were generated in the 
above reasons, the oxygen in oxidizer gas, the ununiformity of a steam partial pressure, and a pan and it 
deviates from the optimal condition extreme getting dry - passing (exaggerated dry cleaning) - a 
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condition ~ extreme - it gets wet too much (exaggerated flooding), and a condition is invited, and it is 
not settled but stops functioning as a cell in the generating degree of current density distribution 
depending on the case 

[0013] Furthermore, the hydrogen in the fuel gas in the single side of a cell and the ununiformity of a 
steam partial pressure which were generated in the above reasons, the oxygen in oxidizer gas, the 
ununiformity of a steam partial pressure, and the phenomenon in which exaggerated dry cleaning and 
exaggerated flooding live together in the single side of a cell may also be further generated according to 
temperature distribution etc. 

[0014] If the above problems occur on some cells of the cell of a large number which carried out the 
laminating when a cell is made into a high laminating, trouble will be caused to operation of the whole 
layer built cell for the cell in which the part carried out degradation. Namely, when some cells of the cell 
which carried out the laminating lapse into exaggerated flooding, as for the cell which lapsed into 
exaggerated flooding, the pressure loss for gas supply increases. Since the manifold of gas supply is 
common within a layer built cell, gas stops being able to flow on the cell which lapsed into exaggerated 
flooding easily, and it invites exaggerated flooding to it increasingly as a result. On the contrary, when 
some layer built cells lapse into exaggerated dry cleaning, as for the cell which lapsed into exaggerated 
dry cleaning, the pressure loss for gas supply decreases. Therefore, gas becomes easy to flow on the cell 
which lapsed into exaggerated dry cleaning, and exaggerated dry cleaning is increasingly invited to it as 
a result. 

[0015] Compared with a gas entry side, a gas outlet side originates in the steam partial pressure in gas 
becoming high at the air pole side which supplies oxidizer gas to the fuel electrode side with which the 
above problems supply fuel gas in many cases. Then, by making the flow direction of oxidizer gas, and 
the flow direction of cooling water into this direction, and making temperature of the downstream of 
oxidizer gas high compared with the upper section according to the temperature distribution of cooling 
water, the exaggerated flooding of an air pole downstream was controlled and the attempt which reduces 
the current density distribution within the single side of a cell has also been made as shown in the 
****** No. 51 1356 [ nine to ] official report. 

[0016] However, in the gas entry section, when supplying gas to a cell, since pressure loss surely exists, 
inside a cell, the pressure distribution of distributed gas also exist and an entry side surely becomes high 
pressure. In an air pole side, in order that water may generate, although an outlet side becomes high [ the 
partial pressure of a steam ], it is the effect of pressure distribution and, as for relative humidity, an 
outlet side does not necessarily become high depending on a cell service condition. Therefore, if an 
entry side makes a cell generate by the service condition to which relative humidity becomes high, 
makes this direction the flow direction of oxidizer gas, and the flow direction of cooling water and 
makes temperature of the downstream of oxidizer gas high compared with the upper section according 
to the temperature distribution of cooling water, the exaggerated flooding by the side of a gas entry will 
be accelerated, and it will become an opposite effect. 
[0017] 

[Problem(s) to be Solved by the Invention] As mentioned above, if a steam or water is supplied to a 
polyelectrolyte beyond necessity, in order that dew condensation water may be generated within fuel gas 
or an oxidizer gas passageway and this dew condensation water may check supply of smooth gas, cell 
performance degradation happens. Moreover, in the cathode which supplies oxidizer gas, in order that 
water may generate by generation of electrical energy, the problem on which the removal effectiveness 
of water falls to further and the cell engine performance is reduced occurs. When it is left in this 
condition, a polarity inversion phenomenon starts between a cathode and an anode, and there is a 
possibility that MEA may be damaged, in an extreme condition. 

[0018] In order to prevent such cell performance degradation, when the output voltage of a cell is 
measured and output voltage is less than a predetermined value, dew condensation water is generated, it 
is judged as that to which the removal effectiveness of inhibition of gas supply or generation water fell, 
and the method of removing dew condensation water by increasing lowering and a quantity of gas flow 
for the amount of humidification is proposed at this time. 
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[0019] However, by actual operation, the operating method to prevent was primarily called [ that cell 
voltage falls and ] for by the above causes, and the point that a certain amount of fall of cell voltage had 
to be allowed was the technical problem of the conventional method. 
[0020] 

[Means for Solving the Problem] In order to solve the above technical problem a polyelectrolyte mold 
fuel cell of this invention A cell possessing a hydrogen ion conductivity polyelectrolyte film and an 
electrode of a pair arranged in a location which sandwiches said hydrogen ion conductivity 
polyelectrolyte film Carry out supply discharge of the fuel gas which contains hydrogen in one side of 
said electrode, and a laminating is carried out through a conductive separator in which a gas supply slot 
which carries out supply discharge of the oxidizer gas containing oxygen was formed on another side. A 
cell stack portion possessing a cooling fixture of said cell; A manifold for gas supply which supplies 
said fuel gas and said oxidizer gas to said cell stack portion, A manifold for gas discharge for 
discharging said fuel gas supplied to said cell stack portion, and said oxidizer gas, A cell cooling control 
section which controls either [ at least ] a flow rate of a cooling medium supplied to a cooling fixture of 
said cell, or temperature; An amount-of-supply control section to said cell stack portion of said fuel gas, 
and a pressure loss test section in said cell stack portion of said fuel gas, Or either [ at least ] an amount- 
of-supply control section to said cell stack portion of said oxidizer gas or a pressure loss test section in 
said cell stack portion of said oxidizer gas is provided. A humidification control section of said fuel gas 
supplied to said cell stack portion or a humidification control section of said oxidizer gas supplied to 
said cell stack portion at least on the other hand A pressure loss value in said cell stack portion of said 
fuel gas, a pressure loss value in said cell stack portion of said oxidizer gas, At least one physical 
quantity chosen from voltage of said cell stack portion is inputted. An amount-of-supply control section 
to said cell stack portion of said fuel gas, a humidification control section of said fuel gas, It is 
characterized by providing a gas humidification excessive judging control section which outputs a 
control signal to at least one control section chosen from an amount-of-supply control section to said 
cell stack portion of said oxidizer gas, a humidification control section of said oxidizer gas, and a cell 
cooling control section. 

[0021] This is used. Moreover, a pressure loss value in said cell stack portion of said fuel gas, When at 
least one physical quantity for an input chosen from a pressure loss value in said cell stack portion of 
said oxidizer gas and voltage of said cell stack portion is measured and said physical quantity produces 
acute fluctuation in time, It is characterized by performing at least one operation control which raises the 
amount of supply of said fuel gas which lowers the amount of humidification of said oxidizer gas which 
lowers the amount of humidification of said fuel gas which raises temperature of the lowering 
aforementioned cell for cooling power of said cell cooling control section and which is chosen rather 
than it raises the amount of supply of said oxidizer gas. 

[0022] at this time, a gas humidification excessive judging control section measures physical quantity 
for an input with continuous or a fixed time interval, and said physical quantity for an input is time - 
difference - a value or a time differential value - asking - said - time - difference - when a value or a 
time differential value is larger than a value defined beforehand, it is characterized by judging that acute 
fluctuation of said input section physical quantity was generated. 

[0023] moreover, time, after equalizing by method which defined physical quantity for an input 
beforehand and removing a single-engined noise - difference - it is characterized by calculating a value 
or a time differential value. 
[0024] 

[Embodiment of the Invention] When dew condensation water generates the point of this invention 
within fuel gas or an oxidizer gas passageway during operation of a polyelectrolyte mold fuel cell and 
cell performance degradation happens, an artificer has [ causing acute time fluctuation, i.e., spike- 
pulsation, and ] the output voltage of the pressure loss in said cell stack portion of said fuel gas, the 
pressure loss in said cell stack portion of said oxidizer gas, and said cell stack portion, or the output 
voltage of said cell in having found out as the sign. 

[0025] Then, the control which removes the dew condensation water of a cell when above-mentioned 
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acute fluctuation occurs during operation of a cell, Namely, raise the temperature of the lowering 
aforementioned cell for the cooling power of the cooling fixture provided in a cell. Once raising the 
amount of supply of fuel gas which lowers the amount of humidification of fuel gas and which lowers 
the amount of humidification of oxidizer gas or performing control which raises the amount of supply of 
oxidizer gas, when it returned to the service condition of a basis, cell performance degradation did not 
happen. 

[0026] difference [ as opposed to / the time detection method of acute fluctuation of pressure loss or cell 
voltage measures pressure loss and cell voltage every / continuously or / fixed gap, and / time amount 
change of this value ] - a value or a time amount differential value can be calculated, and it can carry 
out by comparing with the set point beforehand determined as this. 

[0027] Hereafter, the gestalt of operation of this invention is explained using drawing 8 from drawin g 1 . 

[0028] (Gestalt 1 of operation) Drawing 1 is the block diagram showing the polyelectrolyte mold fuel 
cell in the gestalt of operation of the 1st of this invention. Hereafter, the actuation is described. By 
drawin g 1 , steam reforming of the raw materials into which the cell stack portion and the manifold were 
packed, such as the polyelectrolyte mold fuel cell 1 and natural gas, is carried out. The fuel gas which 
uses hydrogen as a principal component is generated. The adjustment means of the fuel gas amount of 
supply to a cell stack portion The heat generated with the fuel gas supply control section 2 which it had, 
the fuel gas humidification control section 3, the test section 4 of the pressure loss in the cell stack 
portion of fuel gas, the fuel gas humidification excessive judging control section 5, the oxidizer gas 
supply control section 6, the oxidizer gas humidification control section 7, the cooling water control 
section 8, and the fuel cell 1 It has ****** 9 for using for hot-water supply, and the output voltage 
measuring device 10 of the cell unit section. 

[0029] The point of this invention is the fuel gas humidification excessive judging control section 5. 
This control section 5 controls delivery and these amounts for a signal in response to the signal from the 
test section 4 of the pressure loss in the cell stack portion of fuel gas, and the output voltage test section 
10 of the polyelectrolyte mold fuel cell 1 to the fuel gas supply control section 2, the fuel gas 
humidification control section 3, or the cooling water control section 8. 
[0030] Hereafter, an example indicates concretely. 
[0031] 

[Example] (Example 1) The manufacture method of a fuel cell is explained first. What supported the 
platinum particle with a mean particle diameter of about 30A 25% of the weight to carbon impalpable 
powder (VXC72 by U.S. Cabot Corp., the diameter of a primary particle: 30nm, specific-surface- 
area:254m2/g) was made into the catalyst of an electrode. In the solution which made isopropanol 
distribute this catalyst powder, the dispersion solution which distributed the powder of the 
perfluorocarbon sulfonic acid which is a hydrogen ion conductivity polyelectrolyte in ethyl alcohol was 
mixed, and the catalyst paste was created in it. 

[0032] On the other hand, the carbon paper used as the porous base material of an electrode was given a 
water-repellent finish. After sinking into the aquosity dispersion (the Daikin Industries make, neo 
chlorofluocarbon ND 1) of polytetrafluoroethylene content of a carbon nonwoven fabric (the Toray 
Industries make, TGP-H -120) with a thickness of 360 micrometers, this was dried and water repellence 
was given by heating at 400 degrees C for 30 minutes. 

[0033] The catalyst bed was formed by having the above-mentioned catalyst paste, it being and applying 
clean print processes on this carbon nonwoven fabric. Thus, the catalyst bed and carbon nonwoven 
fabric which were created were set, and it considered as the electrode. The amount of platinum 
contained in an electrode was adjusted so that 0.5mg/cm of 1.2mg /of amounts of 2 and perfluorocarbon 
sulfonic acid might be set to 2 cm. 

[0034] Next, to both-sides both sides of the proton conductivity polyelectrolyte film (the U.S. Du Pont 
make, Nafion 1 12) which made magnitude of outside ** larger 5mm than the above-mentioned 
electrode, the electrode of a pair was joined with the hotpress so that a catalyst bed might touch an 
electrolyte film side, and this was made into the electrode electrolyte film zygote (MEA) to them. 
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[0035] This MEA was put with the separator board and it considered as the configuration of a cell. 
Creation of a separator board used impregnation and the thing which was stiffened and has improved 
gas-seal nature and which carried out resin sinking in for the carbon board which carried out cold 
pressing shaping of the carbon powder material for phenol resin, and formed the gas passageway in this 
by cutting. The magnitude of a separator is 10cmx20cm, thickness is 4mm, a slot is a crevice with a 
depth of 1 .5mm by width of face of 2mm, and gas circulates this portion. Moreover, the rib section 
between gas passagewaies is heights with a width of face of 1mm. Moreover, the manifold hole of 
oxidizer gas, the manifold hole of fuel gas, and the manifold hole of cooling water were formed in the 
separator. Moreover, the gas-seal section was formed in a gas circulation way and the surroundings of a 
manifold hole by the conductive gas-seal agent which made the polyisobutylene distribute conductive 
carbon. 

[0036] To both sides of MEA created as mentioned above, the oxidizer gas circulation side of the rear 
face of a conductive separator was joined the fuel gas circulation side of the surface of a conductive 
separator, and it considered as Cell A to them. Moreover, the cooling water circulation side of the rear 
face of a conductive separator was joined the fuel gas circulation side of the surface of a conductive 
separator to both sides of MEA, and it considered as Cell B to them. 

[0037] Next, it considered as the laminating portion of an unit cell by carrying out the laminating of Cell 
A and the one every eel of the cells B by turns, and carrying out 50 eel laminating in total. 
[0038] The end plate was arranged and concluded to the upper and lower sides of this layered product. 
At this time, the bonding pressure force at the time of assembly was made into 13 kgf/cm2. Thus, the 
system of a configuration of that the manifold for gas supply discharge was shown in the created cell 
stack portion at installation and drawing 1 was created. 

[0039] This system was operated on condition that the following, the pressure loss in the cell stack 
portion of fuel gas and the output voltage of the cell unit section were measured, and that result was 
shown in drawin g 2 and drawing 3 . In drawing 2 and drawing 3 , in the left axis of ordinate, the output 
voltage of the cell per cell and a right axis of ordinate showed the pressure loss of fuel gas, the 
horizontal axis showed operation time, and the sampling was performed every 0.1 seconds. 
[0040] The temperature of a fuel cell is held at 85 degrees C because a service condition controls the 
temperature and the flow.rate of cooling water. 80% of fuel utilization rates, 40% of ratios of oxygen 
utilization, and current density 0.2 A/cm2 consider as common conditions. The result (it considers as 
conditions 1 below) when humidifying the steam of 80 degrees C of dew-points to fuel gas was shown 
in drawing 2 , and the result (it considers as conditions 2 below) when humidifying the steam of 70 
degrees C of dew-points to fuel gas was shown in drawing 3 . 

[0041] In conditions 1, humidification of fuel gas is excessive and lock out of fuel gas passage checked 
having generated frequently by connivance in the prior experiment. By lock out of this fuel gas passage, 
the pressure loss of fuel gas goes up temporarily. And after a fuel gas pressure rises to the pressure 
which can remove the dew condensation water which blockaded fuel gas passage, fuel gas pressure loss 
declines. Under the present circumstances, acute fluctuation of a fuel gas pressure as shown in drawing 2 
was seen. Moreover, the acute fluctuation same also to the output voltage of a cell as coincidence was 
seen. Although drawin g 2 showed the measurement result for 20 seconds, this acute fluctuation was 
about generated at intervals of 20 seconds. 

[0042] On the other hand, on conditions 2, humidification of fuel gas is proper and fuel gas pressure loss 
and output voltage show the almost fixed value. It checked having not generated lock out of fuel gas 
passage in a prior experiment at this time. 

[0043] Drawing 4 and drawing 5 show the time subtraction value of the pressure loss of the fuel gas in 
conditions 1 and conditions 2 ? and the time subtraction value of the cell output voltage per single eel, 
respectively. On conditions 1, as shown in drawin g 4 , the time subtraction value of the pressure loss of 
fuel gas and the time subtraction value of the cell output voltage per single eel showed the peak in one 
certain point (at the operation-time 7-second time). Then, the pressure loss of fuel gas and the time 
subtraction value of a single-cell-voltage output were able to be calculated, and the excess of 
humidification of fuel gas was able to be detected as well as **** by comparing with the set point which 
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defined this beforehand. On conditions 2, as shown in drawing 5 , as for the peak of drawing 4 , the 
pressure loss of fuel gas and the time subtraction value of a single-cell-voltage output were not detected. 
[0044] Dew condensation water removal actuation is once performed by increasing the delivery fuel gas 
amount of supply for a signal to the fuel gas feeder 2, or reducing the amount of delivery circulating 
water flows for a signal to the cooling water control unit 8 by the above methods, or it lowers the 
amount of delivery humidification for a signal to the fuel gas humidifier 3, when the fuel gas 
humidification excessive judging machine 5 detects the excess of humidification of fuel gas. This dew 
condensation water removal actuation is returned to the service condition to need, after continuing until 
it continues fixed time or detects lack of humidification by the below-mentioned humidification lack 
detection method, since the excess of humidification is no longer detected by the above-mentioned 
humidification excessive detection method. 

[0045] By usually incorporating the above actuation to operation, lock out of fuel gas passage was able 
to be removed and stable operation of the polyelectrolyte mold fuel cell 1 was able to be continued. 
[0046] Although the case where fuel gas was humidified was explained above, the excess of 
humidification of oxidizer gas is detectable by establishing the same means as an oxidizer gas side, 
when humidifying oxidizer gas. 

[0047] In addition, ****** 9 used here is not the indispensable business of operation of this invention. 
Moreover, as shown in drawin g 1 , it considered as the configuration of the fuel gas feeder 2 and another 
object, but if the fuel gas humidifier 3 is the method which can control the amount of humidification 
even if it is the configuration of one, it is possible for operation of this invention. 
[0048] moreover, time, after equalizing by the method which defined the physical quantity for an input 
beforehand and removing a single-engined noise — difference — it cannot be overemphasized that a 
value or a time differential value can be calculated. 

[0049] (Example 2) Next, the 2nd example of this invention is explained with reference to a drawing. 
[0050] Drawing 6 is the conceptual diagram showing the fuel cell structure of a system which is the 2nd 
example of this invention. The fuel cell system of this example is the same as the system of the above- 
mentioned example 1 except the fuel gas humidification lack detecting element 1 1 being added. 
[0051] Drawing 7 and drawing 8 show time amount progress of the pressure loss in the cell stack 
portion of fuel gas. The result (it considers as conditions 4 below) when drawing 8 humidifies the steam 
of 65 degrees C of dew-points for a result when drawing 7 humidifies the steam of 70 degrees C of dew- 
points to fuel gas (it considers as conditions 3 below) to fuel gas was shown. Conditions other than this 
presupposed that it is the same as that of an example 1 . 

[0052] In drawing 7 and drawing 8 , it found out that the pressure loss of fuel gas became small, so that 
there were few amounts of humidification, when conditions 3 were compared with conditions 4. 
Therefore, when less than it as compared with the set point which defined fuel gas pressure loss 
beforehand, it can be judged that humidification of fuel gas is insufficient. Since the pressure loss of fuel 
gas changes with fuel gas flow rates besides the amount of humidification, it is necessary to calculate 
said set point as a function of a fuel gas flow rate and the amount of humidification or, it needs to 
change a fuel gas flow rate and the amount of humidification, and it is necessary to measure it in 
advance. 

[0053] In the above, the 2nd example of this invention was explained. Although the polyelectrolyte 
mold fuel cell equipment in the case of humidifying fuel gas was explained here, the lack of 
humidification of oxidizer gas is detectable by establishing the same means as an oxidizer gas side, 
when humidifying oxidizer gas. 
[0054] 

[Effect of the Invention] As mentioned above, the polyelectrolyte mold fuel cell of this invention and its 
operating method are controlling without making the amount of humidification of fuel gas and oxidizer 
gas into the excess of humidification, and make possible continuous running by which the 
polyelectrolyte mold fuel system was stabilized. 
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